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IN THE 1979 OIL CRISIS, oil prices more than
doubled, jumping from $15 a barrel to

more than $30 a barrel. (Six years earlier oil
was less than $4 a barrel.) Many experts ex-
pected prices to reach $50 a barrel within a
few years. 

Oil price increases were particularly hard on
developing countries, which needed more en-
ergy to support economic development. Rather
than importing more oil, now they would have
to cut oil imports in half, just to stay even. But
there was another possibility: they could cut
fuel costs by improved energy efficiency. In
addition, by using fuel more efficiently, they
would create less pollution. To support energy
conservation, over the next 10 years the U.S.
Agency for  In ternat ional  Development
launched some 20 energy conservation proj-
ects. 

Individual projects were relatively modest,
generally providing $1--3 million a year over
three to five years. Projects followed a similar
approach: using education and awareness cam-
paigns to spur interest in energy conservation,
funding energy audits to identify areas where
savings were possible, training local energy
conservation engineers, installing equipment
at demonstration sites, supporting local energy
conservation institutions, and working to im-
prove energy policies.   

This report is based on an evaluation of
USAID experience with energy conservation
in a sample of six countries: the Czech Repub-
lic, Guatemala, Hungary, Jamaica, Pakistan,

and the Philippines. (The six individual coun-
try evaluation reports may be ordered from
CDIE. See back cover for a list of the evalu-
ations and how to order them. The studies were
conducted with assistance from Development
Alternatives, Inc.). These countries represent
a good cross-section of USAID projects: dif-
ferent geographic regions, different levels of
development and income, different levels of
industrial development, and different fuel and
energy use patterns. Data from a range of coun-
try situations make it possible to develop a
common set of findings and lessons. A uniform
analytical framework was used to assess the
impact of the programs. This provided compa-
rability among case studies and facilitated a
synthesis of findings. 

Each case was based on an in-country im-
pact evaluation conducted by economists, en-
gineers, and environmentalists working from
the Agency’s Center for Development Infor-
mation and Evaluation (CDIE). Data were col-
lected from the host government, other donors,
factory managers, energy engineers, energy
equipment suppliers, and companies that re-
ceived energy equipment. 

This synthesis identifies factors affecting
program performance and program impact. It
is designed to help USAID managers learn
from the experience of other projects what
works, what doesn’t work, and the conditions
that affect success. These lessons will help
managers as they plan future energy conserva-
tion programs.

Preface
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A VISITOR TO ALMOST any developing-
country capital city, be it Bangkok,

Cairo, Manila, or Mexico City, will have a
common experience----almost continual traffic
gridlock and the sight of factory smokestacks
belching pollution. Those who last visited
these places 10 or 15 years ago are struck by
the massive increase in air pollution from
automobiles, trucks, and factories. As devel-
opment takes hold and growth accelerates, en-
ergy use increases dramatically.

Economic growth requires more energy, but
in many cases developing countries are not
efficient energy users. They often require two
to four times more energy than developed
countries to produce the same output. This
excessive fuel consumption speeds up the ac-
cumulation of carbon dioxide, a greenhouse
gas, in the atmosphere, contributing to possi-
ble global warming. In addition, fuel combus-
tion is often dirty and incomplete, generating
local pollution. A final burden is the heavy
foreign exchange cost as developing countries
sharply increase their fuel imports. 

However, solutions do exist. Energy-effi-
cient equipment and improved energy manage-
ment can greatly reduce energy consumption.
Over the last 10 to 15 years USAID launched
a number of energy conservation projects cen-
tered on industrial energy use. These projects
helped create an interest in energy efficiency,
trained local engineers in energy management,
and sponsored energy audits and demonstra-
tion investments. The projects had good eco-
nomic rates of return. In most cases, fuel

savings paid for the cost of investments in a
year or two. By reducing energy consumption,
pollution was also reduced at the same time at
almost no cost. 

Technology the Agency introduced is
straightforward and effective. In many cases
relatively simple technology (insulation,
valves, thermostats, pumps, and motors) gen-
erated large energy savings. The USAID proj-
ects were successful----but what happened after
they ended? 

Although the projects had ‘‘a big bang for
the buck,’’ they showed that once USAID fund-
ing ends, spreading technology beyond the
original demonstration sites may be difficult.
Investments at demonstration factory sites had
good returns, but they were not high enough to
persuade other factory managers to adopt the
technology. Only a few other factories made
similar investments. USAID-trained energy
engineers had difficulty finding energy con-
servation jobs once projects ended. The
Agency has learned it is hard to promote en-
ergy efficiency when

• The government and industrial managers
are not seized with the problem

• Government policies, particularly en-
ergy price policies, discourage energy
conservation

• The business climate is depressed, and
financing is not available

• There is no awareness of or demand for
energy conservaation

Summary
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• Institutions are not available to bring
together energy users, equipment sup-
pliers, and energy engineers 

USAID projects demonstrate how energy
conservation saves money and reduces pollu-
tion. But successful demonstration projects in
their own right do not automatically lead to
development. A demonstration at one factory
may succeed and have a good economic rate of
return, but the key to success is whether the
project induces other factories to adopt new
energy practices.

In all too many cases demonstrations suc-
ceeded, but replication did not take place at
other factories. Cheap energy, lack of market
competition, government controls, or lack of
investment funds deterred businesses from
adopting new energy-saving technologies.
Thus, demonstration projects, by themselves,

may not be the best approach. USAID needs to
carefully analyze prices, markets, institutional
capacity, government controls, and the invest-
ment climate to determine whether the new
technology stands a chance of being repli-
cated.

There is clearly a need to help developing
countries improve their energy efficiency.
When a country’s energy policies, investment
climate, and institutional capacity are suppor-
tive, it is clearly possible to increase energy
efficiency and reduce pollution through ap-
proaches such as energy audits and education--
awareness programs. Alternatively, when
there are problems with those enabling condi-
tions, USAID assistance (for example, to im-
prove energy policies, or to develop energy
institutions) can lay the groundwork to launch
an effective energy conservation program in
the future.
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IN MANY DEVELOPING COUNTRIES economic
growth is accelerating, owing in part to an

expanding industrial sector. But, this has gen-
erated a problem. The increased energy use
that has fueled higher output has also caused
increased pollution and a buildup of green-
house gases. In many cases the pollution,
which contributes to local health problems,
and greenhouse gas emissions, which may
lead to global warming, are already high and
growing rapidly. 

In addition, fuel burned to produce energy
often must be imported, which translates into
a growing foreign exchange cost.  Low energy
efficiency makes the situation even worse, be-
cause it means extra fuel is required, which
produces even more pollution.

The industrial sector in most developing
countries is small, but there are usually several
products with good growth prospects and some
that can be exported. These countries manufac-
ture and export items familiar to U.S. consum-
ers :  shoes ,  ga rments ,  l ea the r  goods ,
electronics, as well as bulk aluminum, proc-
essed agricultural products, and industrial
parts and materials. 

Export-led growth is important for many
developing countries. Whether it be consumer
goods, industrial goods, or semifinished pri-
mary products, many developing countries
have been able to expand their production base
and increase exports. An expanding economy
with rising consumer income means increased

domestic demand. An efficient manufacturing
sector can benefit from a growing domestic
market, and for most products, the domestic
market will be much larger than the export
market. But the cost of energy affects a coun-
try’s manufacturing and trade prospects.

Although many developing countries have
the raw materials and low-cost labor that
should make it possible to produce and even
export manufactured products, energy costs
may be a problem. If several countries are
producing the same product, the country that
uses substantially more energy in the produc-
tion process is at a disadvantage. On a per-
un i t -o f -ou tpu t  bas i s ,  some deve lop ing
countries use two to four times more energy
than developed countries (see figure 1). High
energy use offsets other advantages of the de-
veloping country. If energy use is very ineffi-
cient, the country’s products cannot compete
in the international marketplace. At the ex-
treme, they cannot compete with imports in the
home market. 

The solution appears straightforward:
energy-inefficient countries need to change
their energy practices and technology. They
need to upgrade their factories with improved
burners, motors, insulation, thermostats, and
energy-monitoring and -control devices. En-
ergy-efficient technologies burn less fuel, pro-
duce less pollution, and reduce production
costs. 

1
Introduction



Improved energy technologies are already in
use in industrial countries; the task is transfer-
ring them to developing countries.

USAID has 35 years of experience in tech-
nology transfer in different development
fields. In agriculture, for example, improved
seeds, fertilizer, and irrigation have increased
agricultural output. In health, immunization
campaigns, oral rehydration therapy, and im-
proved sanitation have reduced infant mortal-
ity and increased life expectancy. Energy
conservation should work the same way: the
United States has developed a wide range of
techniques and equipment to reduce energy
consumption. In most cases, developing coun-
tries could use off-the-shelf (existing) technol-
ogy. With new energy-efficient equipment and
USAID-trained engineers, developing coun-
tries should see energy efficiency improve.

Improved technology solves problems and
saves money. The energy equivalent of ‘‘Build
a better mousetrap and the world will beat a
path to your door’’ seems obvious. That is,

demonstrate energy-saving technology, and
industry will be eager to use it to save money.
The steps in the process are clear: 1) Identify
areas where energy can be saved. 2) Adapt
technology to local conditions. 3) Train local
engineers. 4) Run demonstrations at actual fac-
tory sites to prove the technologies work and
save money. And 5) through education and
promotion campaigns, spread the message to
other energy users throughout the country.

Over the past 10 to 15 years USAID energy
projects followed this classic strategy. USAID
did an excellent job of implementing energy
conservation demonstration projects. The
Agency held seminars and training sessions,
trained energy auditors, launched education
programs, and identified energy-saving invest-
ments. Demonstration projects at factories and
commercial buildings proved the technology
was sound and could be adapted to the needs
of developing countries. It reduced pollution,
saved energy, and generated good economic
rates of return. 

Figure 1. Energy Efficiency

A country’s energy 
efficiency is measured by
comparing gross domestic
product (GDP) with total
commercial energy use. 
Various energy sources 
are converted to their 
equivalent in tons of oil and
a ratio computed for tons of
oil needed to produce
$1,000 of GDP. 

Source: 
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Despite successful demonstrations, new
technologies spread slowly beyond demonstra-
tion sites. The question then is, Why did the
energy conservation message not spread rap-
idly throughout each country? If the technol-
ogy works, pollution and energy use drop, and
rates of return are high, why don’t all plants
adopt and use the technology? The evaluation
found no single reason, but rather a bundle of
factors:

1. Energy policies. When the government
uses fuel subsidies and price controls to make
energy cheap, energy conservation will not
succeed. State-owned enterprises are not usu-
ally seized with the need to reduce costs and
thus have little interest in energy conservation.
Energy conservation efforts are much more
successful when state-owned enterprises are
privatized and acquire a foreign partner. When
people risk their own money, they are inter-
ested in reducing costs.

2. Economic climate and business culture.
An uncertain or negative economic climate
will deter most investments, including those in
energy conservation. This was the case in the
countries evaluated. In addition, business man-
agers were often skeptical about investments
in energy conservation. They preferred invest-
ments that would increase output and sales
immediately, rather than waiting a year or two
for promised energy cost savings. 

3. Appropriate technology. When technol-
ogy was sophisticated and project benefits
took several years to achieve, problems devel-
oped. Projects were most successful when they
promoted simple technologies that generated a
rapid payback.

4. Energy education and awareness. If en-
ergy conservation is not actively promoted,
results are minimal. But even a good energy
conservation sales campaign is doomed if en-
ergy is highly subsidized, supporting institu-
tions are weak, and investment capital is hard
to find. 

5. Institutional capacity. Public sector insti-
tutions did a poor job of delivering conserva-
tion services. The government, rather than
administering energy conservation itself, may
be best at helping create the conditions and
incentives for private firms to perform the
services. 

The next section of this report, section 2,
provides individual country data on the five
factors affecting performance. Section 3 exam-
ines program impact with an analysis of eco-
nomic and environmental impact and the
sustainability and replicability of USAID pro-
grams. Section 4 provides lessons learned. It
includes the five key factors affecting program
performance along with economic and envi-
ronmental impact, sustainability and replica-
bility, and finally, operational considerations.
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Energy Policy

TAXES, SUBSIDIES, and other energy price
policies provide the market signals that

determine how much fuel a factory uses and
the type of production process it will invest in.
When energy prices are ‘‘cheap,’’ there is lit-
tle interest in energy conservation, and
USAID projects have limited success.

Closely related is privatization policy. The
evaluations found most state-owned firms
have little interest in energy conservation.
However, once they are privatized, attitudes
change. When owners have capital at risk,
they are concerned about costs and view en-
ergy conservation as an important way to save
money.

Energy Price Policies

Government policies affect energy effi-
ciency and pollution. Energy prices are a key
policy. In most countries the government can
set energy prices at any level it feels is ‘‘rea-
sonable.’’ That is when problems begin. 

Energy is a commodity, and like most other
commodities its cost is a major factor deter-
mining demand. If energy is cheap, demand
will be high. If energy is expensive, demand
will drop and users will try to economize and
limit use. Most developing countries have a
tradition of government policies that made en-
ergy cheap.

 There are reasons for a cheap-energy pol-
icy. Developing countries view energy as im-
portant to their economic growth. Once poor
and backward, the United States and Western
Europe modernized thanks to an agricultural
and industrial revolution that replaced human
and animal muscle power with mechanical
power. Productivity skyrocketed in agricul-
ture, industry, and transportation as ever more
efficient machines were developed and in-
creasingly efficient fuels were used. Most
developing-country governments decided
their countries could modernize through in-
creased mechanization; they used cheap en-
ergy as a major policy tool to encourage
investment in machinery.

In all the case studies, governments tried to
keep energy prices low. When international
prices increased, they provided subsidies to
keep prices down. Even when international oil
prices quadrupled (in 1973), and then doubled
(in 1979), they provided massive subsidies in
an attempt to keep domestic energy prices
‘‘reasonable.’’ 

Some sectors received extra benefits. In
every case, coal, electricity, and fuel oil for
industrial use received the heaviest subsidies.
At times, governments established other spe-
cial subsidies----for example, kerosene for
household cooking in Jamaica, and fuel for
home heating and cooking in Hungary and the
Czech Republic. 

2 Factors Affecting
Program Performance
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Industrial fuel subsidies were designed to
spur industrial growth. Usually, though, they
had the opposite effect----creating an ineffi-
cient, noncompetitive industrial sector. Be-
cause of the subsidies,  industry had no
incentive to use energy efficiently. Wasting
fuel in one year is bad enough; wasting it over
many years is far worse. Cheap energy encour-
ages energy-intensive investments in the
wrong production technologies, equipment,
and factories. Energy-inefficient capital in-
vestments are around for many years, thus
mortgaging long-term industrial efficiency far
into the future.   

Starting in the mid- to late 1980s, each of
the countries moved to eliminate subsidies and
bring energy prices in line with world market
prices. USAID energy conservation projects
helped support those efforts.  

When Communism ended in Hungary and
the Czech Republic in 1989, both countries
instituted major structural reforms as they
moved toward free markets and international
prices. The previous socialist policy of cheap
energy to support industrial development
ended. The governments raised energy prices
dramatically, so that they approached world
market prices. Forty years of socialism,
though, made ingrained cheap energy policies
hard to reverse. After an initial burst of enthu-
siasm, the pace of price reform has slowed.
Energy price increases are starting to lag be-
hind inflation in both countries. Most indus-
trial energy prices are close to market costs,
but household heating and cooking fuel prices
are still heavily subsidized.

In Jamaica government policy has given
energy conservation low priority. A cheap en-
ergy policy, with electricity rates set well be-
low costs, retarded conservation until the early
1990s. Now, most energy prices are close to
world market prices. However, in contrast to
many other countries, Jamaica imposes very
low taxes on petroleum products. Thus, market
prices in Jamaica are low by international
standards, reducing the incentive to conserve
fuel.   

Guatemala continues to concentrate on pro-
viding low-priced and dependable power to
users. Public and private investments in ex-
panding hydroelectric power capacity con-
tinue to dominate the government’s energy
agenda. The most common comment heard
from energy-using firms is that industrial en-
ergy conservation is a low government prior-
ity. In Guatemala the oil shocks that sparked
interest in energy conservation in the 1970s
and 1980s were relatively short lived. Govern-
ment efforts are directed largely toward power
production, not conservation by energy users.

In the Philippines the government encour-
aged industrial energy inefficiency by subsi-
dizing industrial fuel oil and electricity. In
addition, because of protectionist import poli-
cies, industry could pass along increased en-
ergy costs to the Philippine customer. But this
strategy had its limits. As the global economy
became increasingly competitive and open,
Philippine industry needed to reduce costs to
retain market share. By 1992--93, after rapid
growth in electricity consumption, power fail-
ures increased. As a result, energy prices are
finally being raised.

During the 1960s and 1970s, Pakistan used
energy price controls and subsidies to stimu-
late the country’s industrialization. However,
by the end of the 1970s, with the rapid run-up
in international oil prices, the government
could not continue to fund large energy subsi-
dies. It moved steadily to link domestic fuel
prices to international levels. By the 1990s,
except for natural gas for fertilizer production
and residential electricity, most energy prices
were at world market levels. However, the leg-
acy from years of subsidies remains. It is esti-
mated inefficient energy equipment and
practices still cause losses equal to 15--25 per-
cent of energy supply.

Privatization Policy

In almost every case energy providers (oil,
gas, and electrical power companies) were
state owned. They had easy access to foreign
exchange, government-guaranteed loans, and

Shining the Light on Energy Conservation 5



government subsidies. Because they had ac-
cess to foreign exchange at the official rate and
credit at the government rate, they received a
large subsidy. Little incentive existed to keep
prices down or to provide good service. 

Starting in the late 1980s, governments in
most countries took steps to privatize these
companies. But experience shows privatiza-
tion by itself is not enough. The power com-
pany usually holds a monopoly, and if market
incentives are not changed, its behavior will
not change. There must be an independent
regulatory body (a public utility commission)
that supports economic prices, minimizes
cross subsidies, has a framework for public
participation, and develops rate structures that
support conservation.  

Of even more interest is privatization of
factories and other energy users. In the 1980s
each of the case-study countries started to pri-
vatize some of its state-owned factories. Since
many of these were heavy energy users, it is
important to trace how privatization affected
energy conservation. 

State-owned factories have always had im-
portant political responsibilities. In addition to
producing output, they were charged with non-
market objectives----keeping sales prices low,
earning foreign exchange, maximizing em-
ployment, and buying equipment from other
state-owned factories. Energy conservation
was rarely a concern. Now with privatization,
new factory owners are interested in some-
thing different----making a profit. This means
keeping costs down, and energy is a significant
cost.  

The evaluation found that privatization af-
fects how firms approach energy conservation.
Managers at factories that are still state owned
continue to emphasize production, not costs,
and have little interest in conservation. It’s
different with privatized companies, and in
particular with companies that have foreign
partners. The partners bring new technology as
well as management, finance, and marketing
skills. They also are concerned with cost con-
trols and are willing to make cost-saving in-

vestments----notably, investments in energy
conservation. The major change resulting from
privatization is factory management now mo-
tivated to cut costs.    

Business and 
Investment Climate

Energy conservation measures are, before
anything else, business investments. The type
and level of investments a firm is willing to
make depend on the economic climate and the
business culture. An energy conservation pro-
gram may be effective at reaching clients, and
the technology may be sound, but if business
managers are unwilling to invest, all is lost.
Thus, much depends on the investment cli-
mate, including inflation, interest rates, capi-
tal availability, and growth prospects. 

The second factor is the business climate. A
new government energy policy or new set of
energy prices can be introduced quickly. But
business attitudes develop over many years
and change slowly. Even with the right poli-
cies in place, business managers may still be
operating with outdated attitudes.

Investment Climate

An uncertain economic climate will deter
most investments, not the least those in energy
conservation. During the past 10 years, most
developing countries experienced major eco-
nomic changes requiring economic restructur-
ing. The end of subsidies, protected markets,
price controls, and administrative allocations
was a boon to long-term efficiency. Changes
were needed and long overdue, but the process
was painful for many industries. Individual
firms realized they should improve their en-
ergy efficiency but other tasks----finding work-
ing capital, maintaining production, finding
new markets----seemed more urgent. When in
crisis, firms tend to their short-term needs, not
to investments in energy efficiency, which
generate longer term cost savings.   
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When an economy is depressed there is a
general reluctance to invest. The same is true
if factory managers are unsure about the pace
and coverage of government privatization
plans and market liberalization. In extreme
cases, management makes no new invest-
ments, and most maintenance is curtailed. In
such a situation firms are unwilling to invest
in energy conservation.

A final concern is availability of capital.
When governments are running large budget
deficits, they need large amounts of capital.
They bid up interest rates and crowd private
borrowers out of the capital market. The small
amount of credit available to private firms is
available only at high interest rates. Faced
with capital shortages, business managers are
reluctant to make investments, and energy con-
servation suffers.

Business Climate

Each country has its own business climate.
In Hungary and the Czech Republic social-
ism is dead, but socialist attitudes are not. The
mentality of central planning (concentrating
on production targets and output, and not nec-
essarily on costs) remains in all too many
firms. In the past, a straight engineering solu-
tion to a production problem may have been
enough. But in a world of high energy prices
and market competition, firms need to con-
sider costs and cost reduction in their plans,
along with marketing, finance, and energy con-
servation. Factory managers who still empha-
size production over costs make it difficult to
promote energy-saving investments. 

Although Hungary and the Czech Republic
suffered from socialist central planning, they
were not alone. Jamaica, Pakistan, and the
Philippines were strongly statist, with a large
government sector, controls on investment and
production, protection from competition for
many firms, and import/export controls. Their
statist approach generated business attitudes
very similar to a those in Hungary and the
Czech Republic. 

USAID energy audits introduced energy
conservation ‘‘hardware’’ (equipment and ma-
chinery) into Hungary and the Czech Republic.
Even more important was the introduction of
‘‘software’’----new ways of thinking about old
problems. The Agency introduced, for exam-
ple, the practice of total energy management,
which includes energy operations and mainte-
nance and financial analysis. Most business
managers had always thought of problems in
technical terms. The idea of improving produc-
tion and reducing costs by better scheduling,
tighter inventory control, improved lighting,
and better energy monitoring required a
change in management attitudes.

In Jamaica the business culture has histori-
cally been oriented toward trading(import/
export and buying/selling) rather than invest-
ments in manufacturing. Firms also operated
in a protected market, with little competition.
The situation was similar in the Philippines,
which had a history of protectionist import
policies. In both countries businesses were
used to raising selling prices rather than reduc-
ing costs. The trading mentality and cost-plus
approach made it hard to convince firms of the
need to reduce costs through energy conserva-
tion.

Great political and economic uncertainty
often permeates thinking in developing coun-
tries. In addition to normal commercial risks,
business owners are unsure of future inflation
rates, foreign exchange rates, and changes in
government controls and regulations. When
they make an investment they seek a rate of
return high enough to cover those uncertain-
ties. They also prefer investments with a short
payback period----the point where profits gen-
erated by a new investment cover investment
costs. In the face of chronic uncertainty, a
payback period of, say, six months is much
preferable to one of two years. 

In most of the country cases, business man-
agers expect a 25--40 percent rate of return on
investments. If an energy conservation invest-
ment cannot achieve that rate, it will not be
adopted. In many cases business managers do
not believe energy conservation investments
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will generate a high enough rate of return to
cover costs or the inconvenience and risk of
making the changes.

Technology

USAID projects generally emphasized ways to
make existing equipment work more efficiently
and promoted relatively simple energy-saving
technologies. This approach reflected both the
difficulty of introducing high-cost, complex
equipment and the importance of achieving
results quickly. 

Some technologies introduced by USAID
were very simple: insulating steam boilers and
pipes; replacing defective valves, pumps, and
steam traps; or tuning up boilers and furnaces.
Other technologies were only slightly more
complicated: installing meters and gauges, us-
ing correctly sized motors, and installing more
efficient burners. 

Since technologies were simple and not
revolutionary, in most cases equipment could
be purchased locally or ordered from a com-
pany in the United States. It was almost always
‘‘off the shelf’’ equipment, available from a
number of different manufacturers. Local en-
gineers usually knew about the technology,
having read about it in trade journals or seen it
in operation. 

Although technologies were simple, returns
could be large. If a factory uses steam in its
production process and has inadequate insula-
tion, steam leaks, defective steam traps, and
bad condensation pumps, it can easily lose
10--15 percent of its steam energy. An invest-
ment of several thousand dollars would gener-
ate an immediate fuel saving. In most cases
two to three months’ worth of fuel savings
would pay for the energy-saving investments.
Such investments generate very high financial
rates of return. 

Energy can also be saved on the production
line through the use of improved manufactur-
ing techniques and better planning and work
scheduling. An energy audit of a glass factory

in Hungary found the plant, with its three
production lines, was running at only 30 per-
cent of capacity. By shutting down two of the
lines and running the remaining line at full
capacity, managers cut energy costs in half. In
the  Philippines a laundry replaced old
‘‘batch’’ equipment with a continuous-washing
process. Output increased 50 percent, steam
and water use dropped sharply, and the finan-
cial rate of return was 21 percent.

In other cases technologies were more com-
plicated, and problems developed. In Jamaica,
USAID promoted solar collectors. (A solar
collector is a water tank that mounts on the
roof and uses sunlight to heat water.) Sunlight
is a free energy source, and Jamaica has 12
hours of sunlight almost every day throughout
the year. But solar collectors require custom
manufacture and installation and need regular
maintenance. What’s more, hurricanes can rip
them off a roof. Five years after the project was
completed, all of the USAID-funded solar col-
lectors had been abandoned, and only a hand-
ful of tourist hotels were using the technology.

In Pakistan, computerized automobile en-
gine diagnostic equipment and energy-moni-
toring equipment were used during the USAID
project, but continued use after the project
appeared doubtful. A similar fate will prob-
ably happen with exhaust gas analyzers and
other measuring equipment in Hungary and
the Czech Republic. In Guatemala and the
Philippines, installation of capacitor banks
(devices to temporarily store electricity) has
improved the power factor (a measure of how
efficiently energy is used). But capacitor
banks are not used consistently throughout in-
dustries. They are expensive and slow to return
investment, and are used mainly by a few large
factories with a strong financial base. Few
other factories purchase them.   

 A number of other energy-saving technolo-
gies standard in the industrial world are rarely
used in developing countries. USAID projects
had only limited success with cogeneration
(using waste heat to generate electricity), pre-
heating with recovered waste heat, alternative
lighting systems, computerized equipment
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control, and start-up timing of equipment to
minimize peak demands.

The projects had the most success with low-
cost technologies that had a prompt payback.
These were often housekeeping types of en-
ergy conservation (repairing steam leaks and
boiler tune-ups). But the issue is not strictly
about technology. In countries with a history
of cheap energy, limited capital markets, and
an uncertain economic environment, business
managers are reluctant to make long-term in-
vestments. Initially they will invest in energy-
saving measures that will pay for themselves
in a few months to a year but not in invest-
ments with a four- or five-year payback. They
are particularly cautious with investments in
the new field of energy conservation. 

Growth in demand for more advanced en-
ergy conservation technologies is a normal de-
velopment in countries where energy subsidies
are being reduced and energy costs become an
important financial consideration for manag-
ers. The USAID projects successfully intro-
duced factory managers to low-cost, basic
energy conservation technology. As long as
energy prices, government policies, and the
investment climate are supportive, factories
should progress naturally up the technology
ladder from simple housekeeping techniques
to more comprehensive investments. 

Energy Education
And Awareness

Before the USAID projects, spending money to
save energy was a novel concept for most busi-
nesses. Energy was cheap, markets were pro-
tected, and governments were willing to
subsidize many industries. In some cases the
government and public interest groups had
been urging citizens to save energy to help the
nation, but such public service pleas were usu-
ally ignored. Before the USAID projects could
start, they had to create an awareness and
demand for energy conservation. It had to be
marketed and sold.

Although the projects did conduct some
general public education, most efforts targeted
energy users and those who could change en-
ergy practices. Those entities included busi-
ness managers and engineers, trade and
professional associations, government offi-
cials, lenders, and equipment suppliers. Mar-
keting and outreach were carried out through
seminars, publications, technical conferences,
and direct calls on potential user companies. 

Although seminars and pamphlets are help-
ful, nothing sells the idea of energy conserva-
tion better than equipment operating in a local
factory and actually saving fuel and lowering
costs. All of the projects funded demonstra-
tions at a range of business sites. 

To identify the most promising sites, spe-
cialists completed surveys at government and
private factories and buildings. Then U.S. and
local energy engineers conducted energy
audits at selected sites. (An energy audit is a
technical analysis by an engineer of how a
factory uses energy. It identifies ways to elimi-
nate energy waste and increase efficiency.) 

Energy audits are central to energy conser-
vation efforts, but engineers in developing
countries are unfamiliar with the process and
need training. As a way of ingraining energy
conservation into the thinking of local engi-
neers, the projects provided training in energy
auditing. Engineers were given training in en-
ergy management, operations, and mainte-
nance. In addition to engineering skills, the
training included energy-related finance, mar-
keting, and factory production processes. By
training local energy auditors the projects cre-
ated a pool of skilled engineers for USAID-
funded energy audits.  They were a key part of
the project. 

But there was an even more important rea-
son for training energy auditors. After the
USAID projects were completed, energy audi-
tors could continue to work with local busi-
nesses to identify energy-saving investments.
They would continue to promote energy con-
servation long after the USAID project had
ended. 
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In all of the country cases, seminars, work-
shops, and training quickly raised interest in
energy conservation. Managers of factories,
office buildings, hospitals, and hotels who had
never thought of energy in the past were now
looking at their energy budget to see what
could be cut. The interest was not, however,
long lived. As USAID projects came to an end,
energy awareness began to lag. Part of the
problem was due to external factors (real en-
ergy prices dropped), but more was due to a
failure to develop an institutional mechanism
to keep promoting and selling energy conser-
vation. 

In  Guatemala the momentum of energy
awareness has dropped markedly. In Jamaica
energy awareness is almost nonexistent, and
efforts launched by USAID were not sus-
tained. In Pakistan, Hungary, t he  Philip-
pines, and  the  Czech Republic, USAID
projects are winding down or have just ended,
and energy awareness is declining

In many ways, promoting energy awareness
is like an advertising campaign for a new soft
drink. You want to let potential customers
know your product is available and that it has
important benefits. But after the ad stirs initial
enthusiasm, other efforts are required. It is
important to keep promoting energy conserva-

tion, but even more important to ensure that
the institutions, markets, and incentives to sus-
tain new activities are in place. As one
observer in Hungary noted: ‘‘Energy conserva-
tion seminars, training, and other promotional
activities are fine, but success depends more
on having in place realistic energy prices, ef-
fective incentives, supporting institutions, and
cost-conscious factory managers interested in
making a profit.’’ 

Institutional Capacity

Institutions are the glue that holds together
and manages the various actors and inputs
needed to promote energy conservation. An
effective institution also makes energy conser-
vation sustainable----helping deliver benefits
long after USAID assistance ends. With a sin-
gle exception (Hungary) the projects sup-
ported (and in some cases created) institutions
to help implement USAID project activities
(see table 1). Institutions attuned to the needs
of the private sector and responsive to market
forces were the most successful. Since public
sector institutions generally did a poor job,
USAID needs to look at nongovernmental or-
ganizations and other private sector ap-
proaches.

Table 1. Country Institutions Used To Promote Energy Conservation

Jamaica Energy Division and Energy Information Center, Ministry of Mining and
Energy, Government of Jamaica

Philippines Department of Energy, Government of the Philippines

Pakistan National Energy Conservation Center  (ENERCON), Government of Pakistan

Guatemala Central American Industrial Technology Institute (ICAITI), a regional
organization supported by donors and Central American governments

Czech Republic SEVEn, an energy and environmental nongovernmental organization

Hungary Project did not place major reliance on government or private institutions
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Different Approaches 
To Institutional Development

In Jamaica the project stressed almost en-
tirely public sector institutions. It established
an Energy Division and Energy Information
Center in the Ministry of Mining and Energy
and trained personnel from other government
bodies. 

The Energy Division, where USAID di-
rected most of its efforts, never became a
strong player in energy policy development.
The Ministry of Finance made key energy de-
cisions and had little interest in energy conser-
vation. Since little government support existed
for energy reform, the Energy Division re-
ceived minimal government staffing and lim-
ited funding. It was unable to encourage public
or private sector interest in energy conserva-
tion. 

Within a few years of project completion,
most staff trained by the project had moved to
other jobs, and the Energy Division was a hol-
low shell. Almost all private energy auditors
and energy firms shifted to other lines of busi-
ness shortly after the project ended. The proj-
ect trained people and created institutions, but
once Agency funding ceased they melted
away. Institutionalization failed in both the
public and private sectors, because of govern-
ment policies that failed to promote energy
conservation. 

In Pakistan, USAID also directed its efforts
toward a public sector institution, ENERCON,
the National Energy Conservation Center. EN-
ERCON was tasked with making a market for
energy conservation with training, seminars,
publications, educational outreach, awareness
programs, and energy audits for manufacturing
firms. It also funded energy audits by private
engineering firms and provided automotive
emissions analysis equipment for gasoline sta-
tions.

ENERCON is still a fledgling institution,
and its viability is uncertain. As USAID fund-
ing ends, it is not clear whether ENERCON
will be able to secure funding from the Paki-

stan government to continue its programs and
hold on to qualified technical staff. While EN-
ERCON’s fate is uncertain, markets for private
energy conservation services are burgeoning.
As long as Pakistan continues to follow its
present energy policies and continues to de-
regulate its economy, private demand for pri-
vate energy conservation services should
continue to grow, and private energy firms can
service the market.  

In the Philippines, USAID worked to sup-
port a government energy conservation institu-
tion within the Department of Energy. The
department promotes public energy awareness,
develops policies and regulations, performs
energy audits, and provides financing for en-
ergy conservation. Though at one point the
Energy Department was abolished for political
reasons, it was later reinstated. Almost all proj-
ect attention went to the Energy Department;
private institutions were not encouraged. 

The project was designed to create the con-
ditions and incentives for private firms to per-
form energy  audi t s  and  supply  energy
conservation equipment and for private finan-
cial institutions to lend to investors for energy
conservation. The private sector, however,
does not perform energy audits, sell energy
conservation equipment, or design energy con-
servation projects. In fact, the government,
through the Department of Energy, maintains
a virtual monopoly on the energy conservation
audit business. The USAID project helped cre-
ate a public sector capability to promote
energy-efficient technologies and practices,
but it was not successful in establishing a ca-
pacity in the private sector.  

In Guatemala the USAID project helped the
Central American Industrial Technology Insti-
tute (ICAITI) develop technical capacity for
energy conservation and environmental man-
agement in Guatemala and other countries in
Central America. To make a market for energy
conservation services among industrial users,
the project trained engineers from ICAITI and
the private sector in the techniques of energy
audits. The project ended in 1989. On the pri-
vate sector side, 30 to 40 project staff and
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trainees are now independent energy consult-
ants and energy managers for Guatemalan in-
dustrial firms. But industrial and other client
demand remains limited, so consulting engi-
neers conduct energy audits as a small sideline
to their other businesses.

Since the project ended, energy conserva-
tion momentum has wound down. ICAITI has
greatly reduced its publication and training
activities and lacks a strategy for aggressively
marketing its energy training and outreach
services. The institute depended too much in
the past on international donors to finance its
core operating costs and must now take an
aggressive approach to marketing it services if
it is to remain viable. It plans to pursue a more
entrepreneurial approach to generate revenues
needed to be a player in energy conservation.
It has developed a business plan but does not
yet have a firm grasp of how it will generate
revenues to carry out the plan. 

In Hungary the USAID project provided
some assistance to the Hungarian Energy Of-
fice and other government agencies but did not
try to develop governmental or private institu-
tions. The project directed almost all attention
to training energy auditors who would then
operate their own private sector energy firms.
As a direct result of the project, a number of
private consultants and small firms are now
working in the energy market. Since the proj-
ect is just drawing to a close, it is too early to
judge whether this noninstitutional approach
will work.

In the Czech Republic the USAID project
zeroed in on a local energy nongovernmental
organization (NGO) known by its Czech acro-
nym, SEVEn. SEVEn has done it all, combin-
ing the missionary zeal of an NGO with
technical savvy. It has actively gone after busi-
ness contracts and has shown good business
sense, in contrast to some environmental
NGOs that, figuratively, want to save the earth
but don’t know how to balance a checkbook. 

SEVEn has organized annual technical in-
terchanges (such as the Energy Efficiency
Business Week) and seminars, newsletters,

demonstrations, and other forms of informa-
tion dissemination. It has promoted energy
policy reform with the government and served
as a matchmaker, linking energy users with
engineering and equipment firms. It helped
create two private companies that provide en-
ergy consulting services to industry. Probably
as important as the technical side of energy
conservation, SEVEn has learned how to pack-
age and market energy conservation proposals.
It is now highly skilled at training others in
preparing business plans, feasibility studies,
and loan applications. USAID provided start-
up funding for three years, but now SEVEn is
self-sustaining, able to fund operations by sell-
ing services to the commercial market. 

Which Institutional Approach
Works Best?

Each of the projects took a slightly different
approach to institutional development: in Ja-
maica and the Philippines a government min-
i s t ry  rece ived  suppor t ;  in  Pak i s t an ,  a
government agency; in Guatemala, a regional
institute; in the Czech Republic, an energy
NGO; and in Hungary a noninstitutional ap-
proach that relied almost solely on the private
sector. 

In Jamaica, Pakistan, and the Philippines,
USAID provided major support to a single
public sector institution. The Jamaican project
ended in 1985, and it is clear that a government
institutional approach was not successful. The
Pakistan project has just ended, and there is
some doubt whether ENERCON will be a vi-
able institution 10 years hence. The Pakistan
evaluation suggested it might be more effec-
tive to work with private sector engineering
consultants and industrial firms directly or
through organizations of local professional en-
gineers and consultants and local chambers of
commerce and industry. 

USAID’s approach in the Philippines in-
cluded both private and public sector institu-
tions, but government policies virtually
exclude private sector institutions, which re-
duces the viability of program efforts. In addi-
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tion, political and bureaucratic problems have
hobbled the program, dimming chances of suc-
cess. In Guatemala, ICAITI depended heavily
on donor and government support. It had many
of the same problems as a government agency:
it is difficult to be entrepreneurial and respon-
sive to market needs if funding and direction
come from the government and donors. All in
all, results from a public sector approach are
not encouraging. 

 There are, of course, legitimate roles for the
public sector in energy management and
conservation. Those roles include energy
regulation; energy price, tax, and policy devel-
opment; data gathering, monitoring, and
analysis; public education and awareness; and
promotion of new technologies. Most commer-
cial areas, though, seem better left to the pri-
vate sector. Government institutions, by their
nature, are not well attuned to changing com-
mercial markets, new technology and invest-
ment opportunities, and market-driven profit
maximization. The government, rather than
administering energy conservation itself, may
be best at helping create the conditions and
incentives for private firms to perform energy
audits and supply energy conservation equip-
ment. 

USAID experiences in the Czech Republic
and Hungary provide alternative approaches.
In the Czech case an energy NGO is the pivotal
institution. It has the fire and passion of a
committed NGO, along with the technical and
entrepreneurial skills essential for success in
the marketplace. It has graduated from donor
assistance, and it tailors its programs and serv-
ices to what the market demands and what
customers are willing to pay. In Hungary, the
project did not create an energy conservation

institution; it placed its faith in the private
sector. It trained energy auditors and helped
establish energy auditing firms. 

Since energy institutions in both the public
and private sector are weak, and energy con-
servation is not well established, there may be
a problem maintaining the momentum USAID
has started. Although it is too early to judge
whether the Hungary private sector approach
will be successful, the Czech NGO approach
seems promising----particularly compared with
the weak results achieved with government
institutions.   

It might also be useful to step back from the
classic question of whether to work through
public or private institutions and examine al-
ternatives to standard project assistance.
USAID has used nonproject policy-reform as-
sistance with good success. At issue is whether
energy conservation can be better fostered
through policy assistance rather than by build-
ing institutions designed to teach more effi-
cient energy use.

The extent to which project and nonproject
assistance are complementary or duplicative,
and the question of which to emphasize, must
be determined in each country case. It is clear
a project-based institutional approach cannot
be successful without the right policy environ-
ment. It is also clear that viable institutions are
necessary to promote energy conservation.
Since the Agency has had largely unsatisfac-
tory results with public sector institutions,
there might be cases where nonproject policy
assistance might be enough by itself----or
where some minimal level of institutional de-
velopment directed at the private sector is  ap-
propriate. 
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Economic Impact

ONLY IN JAMAICA was the economic rate of
return low. In the other country cases

for which data were available, economic rates
of return were good or very good. The payback
period for energy investments (a rough indica-
tor of the financial benefit to the firm) was
good in two countries and weak in two others.

USAID projects generate benefits, but to
judge whether benefits are sufficient, they
need to be compared against something else.
One important measure is cost: what is the
bang for the buck? If benefits merely exceed
costs, that is not enough; they should be equal
to or greater than the return that could be
earned on alternative investments.  

One can look at costs and benefits in two
ways: first, from the perspective of the entire
country; and second, from the perspective of
the individual firm. Economic analysis finds
the economic rate of return. The analysis ex-
amines costs and benefits to the country, in-
cluding externalities (secondary effects, good
or bad, anticipated or not) such as benefits
from reducing pollution.

The firm has a quite different perspective; it
is interested only in its own financial rate of
return as determined through financial analy-
sis. The firm looks at the cash it takes in and
pays out. It receives no cash benefit from less
pollution and has to turn part of its profits from

energy savings over to the government in the
form of taxes. 

For this study we are primarily interested in
the net benefits to the economy (including pol-
lution reduction), so we examine economic
rates of return. Economic rates of return are
calculated by first taking all program invest-
ments, next valuing the flow of benefits, and
finally comparing costs with benefits to calcu-
late an annual rate of return----the net economic
benefits. The flow of benefits occurs for a
number of years, and that flow, less all costs
incurred in their generation, yields the net an-
nual benefit. For example, in a simplified case,
if a $100 investment generates a net annual
benefit of $30, the project has a 30 percent rate
of return. 

The economic rates of return for the six
country case studies are shown in table 2. The
rates of return varied among projects, and av-
erage rates were then calculated for each coun-
try. In some cases a range rather than a specific
number had to be used. Economists would
probably agree that the minimum rate of return
should be no lower than 15 percent. That is, of
course, a minimum; ideally, it should be sub-
stantially higher. In most country cases the
rate was above the minimum, though possibly
not in Jamaica. Hungary and the Czech Repub-
lic had excellent returns, whereas the others
were lower. 

Another way of assessing impact is through
financial rates of return----the return to the in-

3
Program Impact
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dividual firm. No matter how good the eco-
nomic rate of return, if the financial rate of
return is not high enough, businesses will not
invest. Financial rates of return were available
for only two of the country cases, so it was not
possible to compare rates among countries.
There is, however, an alternative measure, the
payback period. That is the number of months
it takes a firm to recover its investment costs
through increased profits. 

If a firm invests $100 in energy-saving
equipment that reduces fuel costs by $100 a
year, the investment has a payback period of
one year. If the investment generates a $200
return in a year, then the payback is only six
months. A quick payback is clearly desirable.
Compared with industrial countries, most
developing-country business owners are very
risk adverse and reluctant to make long-term
investments. They generally would like to re-
cover their investment in a few months, though
they might be willing to wait a year or two.
Using that standard, from the perspective of
the business manager, the Czech and Hungar-
ian programs are clear winners, the Pakistan
and Philippines programs are strong, and data
are not available for Guatemala or Jamaica. 

Environmental Impact

Energy efficiency and positive environmental
effects go hand in hand. When factories use
less electricity or burn less coal, less pollution
goes up the smokestack. USAID energy con-
servation projects helped reduce energy con-
sumption, which in turn reduced air pollution
and the production of greenhouse gases. By
improving energy efficiency, the projects re-
duced environmental damage at no additional
cost.

Pollution is harmful, but it is difficult to
place a dollar value on cleaner air. Because
long-term health costs, the possible effects of
greenhouse-gas accumulation, and aesthetic
values from pollution are hard to determine,
environmentalists often use alternative ways
of valuing cleaner air. 

One approach is  to  look at  abatement
costs----how much it costs to reduce pollution
by installing pollution-control devices at a fac-
tory. If new burners and stack scrubbers re-
move a ton of sulfur dioxide pollution from the
air, and the burners and scrubbers cost $800,
then that is a good proxy for the value of

Table 2. Economic Rates of Return
And Average Payback Periods

Country Economic Rate of Return
(percent)

Average Payback Period
(months)

Czech Republic 50 9.8

Guatemala N.A. N.A.

Hungary 165 2.4

Jamaica 2--33 N.A.

Pakistan 19--25 24.0

Philippines 20--63 22.0 
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reducing air pollution. It costs $800 to elimi-
nate one ton of pollution.

Another way to place a value on cleaner air
is to count the abatement cost avoided. If the
same factory reduces sulfur dioxide pollution
by one ton by burning less fuel or by burning
fuel more efficiently, it avoids the costs of new
burners and stack scrubbers. The value of re-
duced pollution is counted as the money saved
by not having to invest in pollution-control
devices----in this case, the same $800. 

Environmental economists value develop-
ing-country abatement costs avoided at half of
abatement costs in the United States. This
lower amount reflects two factors: 1) the dif-
ference in income levels and 2) the technical
stage of pollution control. U.S. incomes are
higher than those in developing countries, and
compared with developing countries, the
United States is willing to pay more to reduce
pollution. On the technical side, developing
countries have high pollution levels, and meas-
ures to substantially reduce pollution are much
cheaper than in the United States, where easy
and low-cost early measures have already been
completed.

Table 3 shows reduced pollution resulting
from USAID energy conservation equipment
installed at factories in the Czech Republic,
Hungary, and the Philippines (data were not
available for the other countries). The table

links pollution benefits to energy equipment
costs. 

The value of reducing annual emissions
needs to be compared with the one-time invest-
ment costs to the firm. The simplest relation-
ship is the amount of time required for
pollution benefits to cover the cost of energy-
saving equipment. In Hungary pollution bene-
fits equal equipment costs in just 4.5 months.
In the Czech Republic it is 11 months, and in
the Philippines 14 months. But time to recover
investment tells only part of the story. Take the
Philippines as an example. Although pollution
savings cover costs in 14 months, the equip-
ment has a life of 5 to 10 years. Every 14
months it generates benefits equal to invest-
ment costs. Over the life of the equipment,
pollution benefits equal four to eight times
investment costs----a good return indeed. 

But in one sense equipment costs are not
really an environmental cost. Pollution bene-
fits are almost a gift, since energy conserva-
tion equipment was installed by factory
managers as a way to save on their fuel bill;
the financial rate of return on the energy-sav-
ing investment is high enough to pay for the
investment. From the manager’s perspective,
the equipment pays for itself in fuel savings,
and the country receives the bonus of reduced
air pollution as a gift. This is one of the most
powerful justifications for energy efficiency:
cost-effective energy efficiency investments

Table 3. Estimated Annual Reduction in Air Pollution
As a Result of USAID Projects

Country Original Investment
in Energy Equipment

Annual Pollution 
Reduction

Months to Recover
Investment

Czech Republic $93,000 $104,000 11.0

Hungary $203,000 $552,000 4.5

Philippines $2,400,000 $2,000,000 14.0
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yield surplus environmental benefits to the
country. 

Sustainability 
And Replication

In most cases energy benefits were sustained
at the original project sites, even after USAID
assistance ended. In other factories or build-
ings, though, replication of energy conserva-
tion techniques was limited (see table 4).

Issue or Problem

A foreign aid project transfers resources and

provides benefits, which is fine. However, of
equal interest is what happens after a project
ends. Have project benefits been sustained?
Have they been replicated beyond the original
demonstration sites? And what factors affected
sustainability and replication?

Sustainability deals with whether program
benefits continue at project sites after a project
ends. The question is whether the new equip-
ment and technology are still being used.  Evi-
dence of sustainability includes continued use

of energy-saving equipment at the demonstra-
tion factories, energy auditors trained by the
project still working at energy conservation,
and project-supported energy conservation in-
stitutions still operating effectively. 

Sustainability is important, but there is also
the question of replication: have project bene-
fits spread beyond the original project sites?
Has there been a demonstration or spread ef-
fect of information and technology among
plants and industries? If energy-saving equip-
ment was installed at five factories and five
years later it is still operating efficiently, sus-
tainability has been achieved. But it is even
more important if technology spreads beyond

those 5 factories to another 20 facto-
ries; that is successful replication. 

USAID projects could not cover all
industries and all factories, so they
were designed to create a few success-
ful examples that would be picked up
and replicated at other factories. The
ultimate test is whether practices pro-
moted by the projects spread beyond
the original demonstration sites, train-
ees, and institutions to cover a large
part of the economy.  

Country Findings

In  Hungary the evaluation team
found the eight plants that received en-
ergy conservation equipment were us-
ing the equipment effectively, all
investments were generating a high rate
of return, and in several cases the plants
were expanding their energy conserva-

tion efforts. That is the equipment side of the
project. What about the people side----the ac-
tivities of energy auditors trained by the pro-
ject?

This is another way to measure sustainabil-
ity. Are the energy auditors still in the busi-
ness, and has demand for their services
increased? The CDIE evaluation team con-
ducted in-depth interviews with 9 of the 10
energy auditors certified as energy managers
after their USAID training. All were still in the

Table 4. Program Sustainability And
Replication

Country Sustainable? Replicated?

Czech Republic yes no

Guatemala ? no 

Hungary yes no

Jamaica no no

Pakistan ? ?

Philippines yes ? 
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energy business, and all had received follow-
on energy contracts and related energy engi-
neering jobs. They were also able to identify
new energy investments that resulted from the
USAID program. 

To test for actual spread effects, the evalu-
ation team interviewed a broad range of Hun-
garian engineers, factory managers, equipment
providers, and government officials. The team
did uncover some instances where firms were
making energy conservation investments. The
numbers were small, though, in relation to
both the size of the industrial base and the
existing high levels of energy inefficiency.
Project replication was very limited.

Little information flows among Hungarian
industrial firms; most plants are isolated and
unfamiliar with what others are doing in en-
ergy conservation. Several managers spoke
wistfully of the days of communist central
planning, when technical directives and in-
structions came out regularly from the govern-
ment or industrial trusts. Now managers
receive little guidance. 

In contrast to programs in other countries,
the Agency made no attempt to create a Hun-
garian energy conservation institution. The
project relied on a cadre of energy auditors to
establish successful examples that could be
replicated by other plants. But project-sup-
ported efforts have not spread widely. Replica-
tion within an industry or even within a
geographic region is limited. Hungary lacks
the institutions that disseminate information in
the West: trade associations, technical socie-
ties, industry newsletters, industry seminars,
and in particular private sector equipment
salesmen.

The Czech Republic, with its recent break
with Communist central planning, has a his-
tory and set of problems similar to those in
Hungary. The evaluation found all five plants
that received energy conservation equipment
were using the equipment effectively and in
most cases installing new equipment. When,
for example, a few project-provided steam
valves failed at a wood products factory, plant

managers used their own money to buy re-
placements. To improve efficiency, managers
installed additional steam pipe insulation, and
they plan other energy-saving investments. 

A brewery targeted by the project used its
own money to replace two boilers with energy-
efficient models that include preheaters. It also
installed improved burner combustion controls
and better insulation. An auto parts company
is using project equipment, and the firm has
upgraded the heating system and installed
more energy-efficient manufacturing equip-
ment. A district heating plant had added to the
USAID-supplied equipment by purchasing
new valves, thermostats and meters. A dairy
plant, which is close to bankruptcy, is the one
case in which maintenance and investment are
almost nil and energy efforts have not been
sustained. 

The Czech projects were clearly sustainable,
but replicability was a different matter. Except
for the auto parts factory, part of an industrial
conglomerate, the demonstration effect or
spread of information between plants and in-
dustries is limited. Little information flows
between plants or between city heating sys-
tems; the plants are isolated, and managers are
unfamiliar with their competition and what
others are doing in energy conservation. Al-
though plant managers know they have energy
problems, they are not sure how to find solu-
tions or what equipment or services are avail-
able. The evaluation team found little or no
evidence of replication. SEVEn, even with its
successes, is only one small institution. It is
unable to cover all of the country’s needs. 

In the Philippines, energy-efficient tech-
nologies have generally been sustained. The
evaluators observed four companies still using
installed technologies, and for three of the
companies the investments were generating
significant cost savings. Internal replication
had taken place at paper and cement factories
as well as a laundry. The paper company, for
example, added six sets of capacitors for
power factor improvement beyond the original
three funded by the project. There were, how-
ever, some sustainability failures, in most
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cases related to external financial or market
problems. For example, two participating
firms went out of business, and another sold
the part of its manufacturing process that used
technology introduced by the USAID projects.

Energy conservation technology is being
adopted by some concerns that were not proj-
ect participants. For example, at least 9 com-
pan ies  have  inves ted  in  power  fac to r
improvement; at least 11 have adopted boiler
and steam system improvements; and at least 8
have adopted waste-heat recovery technolo-
gies. Not all these examples can be attributed
directly to the project, but at least two are
directly related to project efforts.

Several problems affect replicability. When
the project ended in 1991, the government’s
energy conservation loan fund stopped making
new loans. In addition, private financial insti-
tutions are not actively making loans for in-
vestments in energy efficiency. An even
bigger threat to replication is the failure to
develop private sector capabilities. The private
sector has limited capacity to perform energy
audits or supply energy conservation equip-
ment. The lack of private sector interest results
in large measure from the government’s policy
of subsidizing electricity and fuel oil prices.
The subsidies discourage interest in energy
conservation investments. 

In Pakistan, ENERCON continues to con-
duct training programs and disseminates tech-
nical literature on energy conservation. Its
sustainability is uncertain, though, since it has
not secured adequate budget support from the
government. Awareness of energy conserva-
tion is highest in larger firms and lowest in
smaller local firms and public enterprises.
Subsidiaries of foreign concerns are the most
progressive and most willing to make energy-
saving investments. 

Two signs point to program sustainability
and replicability in Pakistan. They are 1) a
growing private market for energy conserva-
tion services and 2) public policies that en-
courage energy conservation. Private sector
energy auditors trained by the USAID project

have seen rapid growth in demand for their
services. Pakistan’s efforts to save energy may
continue and spread regardless of the future of
public agencies such as ENERCON. While
training, dissemination, and demonstrations
are important, steps taken by the government
to change pricing, trade, and financial policies
have raised interest in energy conservation and
present the best hope for sustained action on
energy conservation. 

In Guatemala none of the energy engineers
who participated in the USAID project have
been able to make a living from the sporadic
requests they receive for energy conservation
services. Occasional energy conservation mes-
sages appear in the media, and occasional me-
dia  announcements  encourage  users  to
conserve energy, but energy awareness re-
mains low. ICAITI continues to offer energy
conservation services at cost to industrial com-
panies in Guatemala and other countries in the
region but has no plan to reach smaller enter-
prises. By targeting relatively large industrial
concerns for energy audits and training, the
project sacrificed opportunities to reach a
broader range of smaller industrial and nonin-
dustrial energy users. That approach was prob-
ably the low-cost way to achieve energy
savings quickly, but it may have limited repli-
cation.

In  Jamaica, energy specialists are con-
cerned about conservation, but few business
managers or government officials appear inter-
ested. Most of the equipment installed under
the USAID project has worn out or been dis-
carded. Companies have not replaced the
equipment, and there is little new investment.
Several engineers who were trained as energy
auditors occasionally conduct audits in Ja-
maica but generally as a minor sideline to other
engineering work. 

It is notable that Jamaican engineering firms
do perform energy audits and related energy-
engineering business in other Caribbean coun-
t r i e s .  The  energy  aud i to r s  a rgue  tha t ,
compared with other countries, Jamaica lacks
a viable framework of regulatory policies and
price incentives to push energy users toward
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more responsible energy management. Thus
they find little demand for their energy serv-
ices in Jamaica.
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FROM THE CDIE EVALUATION, a number of
lessons emerge under nine broad topics.

1. Energy Policy Reform

When energy is cheap, little incentive exists
to use it efficiently. As long as there are
major energy subsidies, broad-based energy
conservation is difficult.

In each country case the government had
supported a cheap-energy policy for decades.
Energy costs were subsidized, with most of the
subsidy directed toward industry. Low energy
prices, particularly for industry, appeal to poli-
ticians as a good way to spur industrial growth.
However, in almost every case it had the oppo-
site effect. Wasting fuel in one year is bad
enough; wasting it over many years courts dis-
aster. Energy-inefficient capital investments
stay around for many years, thus mortgaging
long-term industrial efficiency. 

The situation becomes further confused
when some sectors receive large subsidies and
others do not. Within the last five years all of
the countries have finally scaled back energy
subsidies, and in most cases energy prices are
close to international prices. Hungary and the
Czech Republic are exceptions at the opposite
end. There industry overpays on its energy bill
to provide a cross subsidy of cheap energy to
households. As a result, households have al-
most no incentive to use energy efficiently.

Privatization affects how firms approach
energy conservation.

Managers at factories that are still state
owned continue to emphasize production, not
costs, and show little interest in energy conser-
vation. It’s different with private firms. They
are concerned about costs and see energy con-
servation as a key investment. All of the coun-
tries had a large state-owned industrial sector,
and privatization efforts have brought signifi-
cant changes in attitudes toward energy con-
servation, among other things. Privatization
brings in new capital, new management, and
an interest in energy conservation. It is most
successful when it brings in a foreign partner
with deep pockets and a commitment to com-
pete in the international marketplace. 

2. Economic and
Business Climate

Without adequate incentives, it is difficult
to find capital to fund energy-saving invest-
ments. 

Experience in the United States shows that
funding will be provided only when the market
provides an opportunity to make money. In the
United States, starting in the mid-1970s, en-
ergy prices rose sharply, and the states and
federal government established incentives to
make energy investments attractive. Higher
energy prices and other incentives are needed

4
Lessons Learned
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to create a market for energy efficient equip-
ment.

An uncertain economic climate will deter
most investments, including those in energy
conservation.

There is a general reluctance to invest in an
unpredictable economic climate. In most of the
countries, firms tend to concentrate on short-
term needs such as increasing production, not
on investments in energy efficiency that gen-
erate longer term cost savings. Business man-
agers want investments that have a high rate of
return and a relatively quick payback. A re-
lated issue is capital availability. If interest
rates are high and firms find it difficult to
borrow, energy conservation is usually a low
priority. Energy conservation measures are,
before all else, business investments. The type
and level of investment a firm is willing to
make depends on the business climate.

Government policies and international
prices can move rapidly, but business atti-
tudes often change slowly. 

Many developing countries have a history of
state planning and a large public sector. Al-
most all had protectionist economic policies.
Under such conditions business managers
were rarely concerned about reducing costs,
since they could sell whatever the factory pro-
duced. Business managers are now trying to
respond to price changes and new international
markets, but their attitudes toward marketing,
finance, investment, and cost controls lag. En-
ergy conservation requires different attitudes
and approaches, which may not fit with tradi-
tional ways of doing business. Each country
has its own unique business culture, which
influences decisions on energy investment.
Business attitudes may fail to change rapidly
enough to reflect new market realities.

3. Technology Transfer 

USAID projects succeeded by promoting
relatively simple energy-saving technology

and emphasizing ways to make existing
equipment work more efficiently. 

Technologies were simple, not revolution-
ary, and almost always based on standard ‘‘off
the shelf’’ equipment available from a number
of different manufacturers. More sophisticated
technologies had mixed results. When energy
efficiency is low, simple techniques can gener-
ate large returns. 

4. Energy Education
And Awareness

Good energy conservation technology is not
enough; effective and continuing dissemina-
tion is needed.

While USAID projects were being imple-
mented and energy seminars and promotional
activities were in full swing, engineers were
interested in energy conservation. Once  pro-
jects ended and promotional activities wound
down, awareness and interest dropped off
sharply.  Lack of successful dissemination
may be a design weakness in USAID energy
projects.  Projects devoted much effort to dem-
onstrations of energy technology but paid little
attention to postproject dissemination. The
Agency needs to determine what is the most
effective way to disseminate the results of a
demonstration project in a given environment,
who is the right audience, and how to make the
effort sustainable.  When USAID designs a
project it should also develop a longer term
(postproject)  dissemination  strategy that  re-
lies mainly on the private sector.  

Education and awareness campaigns cannot
overcome bad energy policies and weak in-
stitutions. 

Before the projects could start, USAID had
to create an awareness and demand for energy
conservation. In all of the countries, seminars,
workshops, and training quickly raised interest
in energy conservation. Factory demonstra-
tions and energy surveys and audits proved to
local business owners that energy conservation
could save money. As the projects came to an
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end, though, awareness began to lag and in
some cases fell off sharply. Promotional ac-
tivities are important in getting the process
started, but success depends on having in
place incentives, financing, supporting institu-
tions, realistic energy prices, and cost-con-
scious factory owners who have a stake in
making a profit. 

5. Institutional Capacity

Development of market-driven institutions
is critical to project success.

All but one of the projects supported insti-
tutions that helped implement project activi-
ties. While such institutions were important to
project success, they had an even more impor-
tant role to play after project completion. They
were expected to encourage energy conserva-
tion and service delivery after the project
ended, making Agency efforts sustainable.
Each project took a slightly different approach
to institutional development. In three cases
USAID supported a government ministry or
government agency. In the others it supported
a regional institute, an energy NGO, and in the
final case, no institution.

To make energy conservation work, institu-
tions have to be entrepreneurial and responsive
to market needs. Results from the government
institutions were not encouraging. An energy
NGO was successful in the Czech Republic,
since it had an energized and motivated leader,
a clear vision of what it wanted to accomplish,
and a market-driven approach to getting things
done. Institutions are the critical glue that
holds together and manages the actors and
inputs needed to promote energy conservation.
The performance of government agencies was
disappointing. USAID should look for alterna-
tives such as NGOs or the private sector.

6. Economic Impact

Energy conservation needs to generate a
strong economic rate of return if it is to be
successful.

All projects achieved a minimum acceptable
economic rate of return of 15 percent. Jamaica
at 16 percent was marginal. The other rates:
Pakistan 22 percent, the Philippines 41 per-
cent, the Czech Republic 50 percent, and Hun-
gary 165 percent. The projects demonstrated
that modest energy conservation investments
provide a fair to very good economic rate of
return.

Energy conservation investments require a
rapid payback. 

In countries with a history of cheap energy,
limited capital markets, and an uncertain eco-
nomic environment, business managers are re-
luctant to risk long-term investments on any
new technology. Business managers will in-
vest in energy-saving measures that pay for
themselves in a few months or a year, but not
investments with a two- to five-year payback. 

7. Environmental Impact

Although energy conservation efforts are
important, stressing pollution control
through regulation may be the most effec-
tive way to cut harmful emission and im-
prove energy efficiency. 

In the Czech Republic, air pollution controls
are strictly enforced. Factory managers, faced
with fines for excessive emissions and, by
1998, a threatened shutdown of the worst pol-
luters, have reacted by switching to cleaner
fuels, improved burner combustion, and redes-
igned production processes. All of these meas-
ures reduce emissions and are more energy
efficient.

But the Czech Republic is an exception. In
the other countries, government pollution
regulations are minimal to strict, but they are
rarely enforced. Governments can talk about
the importance of clean air and even have
strong measures on the books, but if laws are
not enforced, practices do not change. Pollu-
tion controls can do more than just cut down
on pollution; they can discourage wasteful and
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inefficient energy consumption, but only if the
government takes a strong initiative. 

Energy efficiency and positive environ-
mental effects go hand in hand. 

When factories use less electricity or burn
less coal, less pollution goes up the smoke-
stack. The Agency’s energy conservation proj-
ects helped reduce energy consumption, which
in turn reduced air pollution and the produc-
tion of greenhouse gases. By improving energy
efficiency, the projects helped reduce environ-
mental damage at almost no cost. 

Pollution benefits are almost a gift, since
managers installed energy conservation equip-
ment as a way to save on their fuel bills; the
financial rate of return on energy-saving in-
vestment is high enough to pay for the invest-
ment. From the manager’s perspective, the
equipment pays for itself in fuel savings, and
the country receives the bonus of reduced air
pollution. This is one of the most powerful
justifications for energy efficiency: cost-effec-
tive investments in energy efficiency yield sur-
plus environmental benefits to the country. 

8. Sustainability
And Replication

Use of energy-efficient technologies has
generally been sustained, but replication
has been a problem.

In all cases except Jamaica, energy conser-
vation equipment installed at factories is still
being used, and most of the energy auditors
trained by the projects are still working (at
least occasionally) on energy conservation.
But there has been little spread of information,
technology, or equipment to other sites. The
problem is inadequate incentives (energy
prices, cost savings), institutions (to spread
the message and bring energy users together
with those that can help them save energy), and
capital markets (to provide financing needed
for energy investment). Demonstration pro-
jects won’t be replicated unless the energy-
saving technologies have broad application,

are cost-effective, and are widely dissemi-
nated and marketed.

9. Operational
Considerations

The individual country evaluations identi-
fied a number of tactical issues affecting proj-
ect performance. Listed here are five of the
most important factors:

There are energy-intensive firms and firms
that use only small amounts of energy.
USAID needs different tactics for reaching
different types of energy users.   

Plants engaged in ore smelting, heavy indus-
try,  and electr ical  generation use large
amounts of energy (in many cases energy ac-
counts for 50 to 80 percent of total costs). In
such cases it is possible to achieve major en-
ergy savings by targeting a small number of
energy-intensive firms. The alternative is to
try to reach thousands of small energy users
(where energy might be only 10 to 20 percent
of costs). Either approach will work, but from
a donor’s perspective it is clearly easier to
disseminate new technology to 10 or 20 large
companies rather than several thousand small
ones. And because energy is a major cost of
production in the energy-intensive concerns,
managers should be more interested in reduc-
ing fuel costs and more responsive to the proj-
ect’s message.  

In Guatemala, Hungary, and the Philippines,
the Agency directed its efforts at larger, more
energy-intensive firms. That approach resulted
in good energy savings. In the Czech Republic
and Jamaica, USAID took the opposite tack,
trying to reach a large number of firms for
which energy was a small share of costs. In
those countries the Agency provided energy
conservation demonstrations at a only a few
plants, and the technology was slow to spread
to other plants. USAID lacked an effective
dissemination plan to reach the large number
of firms that were not energy-intensive. When
targeting energy users, USAID needs to decide
on a clear strategy; it can go after a small
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number of large energy users or a large num-
ber of small energy users, but there is little to
be gained by affecting a small number of low
energy users.

Energy conservation is more than just en-
ergy equipment----it is also energy manage-
ment.

The evaluations demonstrated that conser-
vation requires more than just ‘‘hardware’’
(equipment and machinery); there is also the
‘‘software’’ side of energy management----op-
erations and maintenance. It is relatively easy
to bolt a new valve or motor in place, but that
does not always generate the greatest energy
saving. Other decisions can have an even
greater effect: fuel choice, maintenance sched-
ules, energy monitoring and measurement, and
the choice of goods to produce and the produc-
tion process. These represent the software side
of energy and include management, finance,
and marketing. The United States has much to
offer on the software side, and USAID projects
introduced valuable new ways of thinking
about the total practice of energy manage-
ment. 

Beneficiary, government, and donor com-
mitment is critical to program success.

In the Philippines in 1986, just as the
USAID project was getting under way, the new
Aquino government abolished the Department
of Energy, the institution tasked with imple-
menting the project. At about the same time, a
new Mission management team arrived in Ma-
nila and assigned relatively low priority to
energy conservation. Without strong govern-
ment and USAID commitment, the project got
off to a slow start.

In Jamaica the project provided free energy
conservation measures to publicly owned en-
terprises. When the equipment wore out or
needed maintenance, the user assumed the
government was responsible for repair. When
the government did not repair equipment, the
equipment was abandoned. This occurred at
government buildings with surprising regular-
ity. When intended beneficiaries lack a sense
of ownership and are not true stakeholders,
project benefits are not sustained.

USAID should not let its own internal
budget needs distort project technology and
beneficiary selection.

In the Philippines, the project responded to
pressure to disburse funds quickly by choosing
‘‘winners,’’ including larger and more finan-
cially viable companies. Some companies
were already planning to adopt a particular
technology and did not require the incentive of
subsidized financing. As a result of budget
pressure, smaller firms and widely replicable
technologies were not always selected.

Important distinctions set developing coun-
tries apart from transitional countries.

Compared with developing countries, the
Czech Republic and Hungary had many advan-
tages owing to their large industrial base and
highly trained engineers. They also had disad-
vantages, since the industrial base was old, it
used energy-inefficient technology, and it was
designed to function under communist central
planning. In contrast, low-income developing
countries lack the large industrial base and
trained technical workers. They also do not
have a large and energy-inefficient industrial
sector. Transitional countries require a differ-
ent assistance approach.

Shining the Light on Energy Conservation 25


